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CHECK SHEGP 

FOR 

EXPXDSIVE REUUSE 

HANUFACTURE% E.I. Du Pont De Nemours and CO. 

MANUFACTURERIS PART NUMBER: X-696 

NASA PARTNUXEER: X-696 

=TIBE AGENCY: Chrysler Corporation Space Division, New Orleans, La. 

AUPHORIZINC AGENCY: NASA KSC 

I. FUNCTIONAL F t D 2 m N p S  

A. CAP (Du Pont Xd9Q): To detonate at 10 amps current; operating 

tim less than 15 milliseconds 

B. METAL PARTS (NUT, BO=, AND SIMTTED NUT): Slotted nut t o  separate 

completeiy a t  s l o t  on 

detonation of cap 

11, CONSIWCTION 

A. METAL PARTS (NUT, BOLT, AND SLMTTED "T) 

Material - Non cres hex bar steel 

8630 wIGs-6050 opt. 

4130 HILs-6758 

H e a t  Treatment - 125,000 t o  145,000 ps i  

Finish - 250 a l l  nachined surfaces. 

Cadmium plated per QQ-P-416 Type I, Class I1 

B. CAP (Du Pont X-692) 

Leg W h s  - Nylon insulated, one blue and one yellow, 22 gage 

tinned copper Wire 
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Rubber Plug  - Spl i t  rubber plug assembly secured t o  the leg wires 

with a welded bridge wire covered with special 

Du Pont bead Prix 

Crimps - Completely around the she l l  

Shell - Comm?rcial bronee 

Base Charge - Approximately 15 grains RRX 

C. INSULATED PLASTIC BODY 

Material - Alathon 20 or 3B 

D. SHOBTING BAR 

Material - Aluminum 

III. ENVIROM4FXU.L REQU-NTS ( W B M F A C T U R I X  SPECIFICATIONS) 

A. CAP (Du Pont X-692) 

A I1no-firell t e s t  of 1 watt (1.6 amps nominal) f o r  5 minutes on 

aamples of finished caps 

A tlsure-fir’ell t e s t  of 10 amps. 

milliseconds on sample of finished caps 

Functioning tbw less than 15 

IV. LOCATION AND USE 

A. IDCATION: In  the  ground support pneumatic system a t  Launch 

C o s p p ~ s  34 end 37 
B. USE: The explosive release i s  a backup, o r  redundant release, 

i n  aeries with the prirparl pneumatic release subsystem. 

The expl0SiVe release wopld be ini t ia ted In the event of 

fa i lure  of the --tic release aasenrbly. 



n 

I -  

.. 

3 
4 
0 Q 
+J 
m 
al 

E.c 

!$ al 

I F  

B 
4 
4 

0 Q 
+J 
m 
2 

99 

ix 



SECTION I 

I”R0DUCTION 

1.1 

1.1.1 

1.1.2 

1.2 

This report presents the resul ts  of tests performed to.dete&e 

if explosive release X-696 (see figure 1-1) is qualified for use 

in holddown arm release assembly SK-LUT-2866 and t o  determine 

the envirormmtal lltmits within which the explosive release 

w i l l  operate satisfactorily. 

Thirty-six explosive releases were selected as a Sample l o t  and 

tested as specified i n  this procedure. 

resul ts  i s  presented on page ix preceeding t h e  main t e x t  of t h i s  

report. 

A su~lppary of the t e s t  

ITR4 DESCRIVPION 

The explosive release is  a backup, or redundant release, i n  

series with the primary p u m a t i c  release system of holddown 

a m  release assembly s~-m-2866. The explosive release con- 

sists of an explosive cap within a bolt and a special slotted 

nut. 

1 ampere and/or 1 watt. 

separates the slotted nut. Ifthe pneumatic release mechanism 

should fail t o  operate, the explosive release assembly can be 

used. 

The explosive cap is sensitive t o  a current i n  excess of 

Detonation of the explosive cap 

The hardware i s  shown i n  figure 1-1. 
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1.3 APPLICABLE DOClME2ITS 

The d o c m n t s  used in this t e s t  program were: 

a. KSCSrD-l&(D)  Environmental Test Methods for Ground 

Support N d p n t  Installations at Cape Kennedy 

Manufacturer's Drawing Numbers 32ZD, 327A, 766, and 793 b. 

C .  Test P l a n  CCSLLFO-U%O-lS, Phase E 

d. Test Procedure TP-RE-CCsD-N)-lO60-2S Phase E 



Nut 1 
k g  

Terminal Wire 

Figure 1-1. Explosive Release X - 696 
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I SECTION I1 

RECEXVINC INSPECTION 

2.1 

2.2 

2.2.1 

2.2.2 

2.2.3 

2.2.4 

2-3 

2.3.1 

2.3.2 

TEST RB2U-S 

Each tes t  s p e c k n  shall be inspected t o  determine i t s  con- 

formance with applicable documents l is ted i n  paragraph 1.3. 

The specimens shall not be disassembled (except removal of 

the slotted nut and shorting bar). 

TEST PROCEDURE 

A serial number uas assigned t o  each specimen. The serial 

number was permanently marked on each specimen. 

A visual and dimensional inspection was performed t o  verify 

that the speciPPens colaplied with the applicable manufacturer's 

drawings a& specifications. 

The shading bar was removed and the internal resistance of 

the explosive charge was accurately measured and recorded 

using the t q u i p n t  l is ted in table 2-1. 

Each specimen was inspected for poor workmanship and manufact- 

uring defects. 

TEST RESULTS 

The internal resistance of the explosive charges are l is ted i n  

table 2-2. 

No discrepancies were recorded. 
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Table 2-1. Receiving Inspection Equipnt  List 

Em ITEL 

IGNITLi 

TESTE3 
1 C I R C U I T  

MANUFACTURER 

A U G A N Y  
1r:mwm 

PART m L 4 L  * 
1 

E F - 1  101-5BF 



Table 2-2. I n i t i a l  Internal Resistance Measurements 

SPECIMEN 
SERIAL - 

3 
5 
6 
9 .  

11 
13 
16 
18 
19 
23 

27 
31 
33 
34 
36 
37 
38 
40 
42 
45 
48 
49 
50 
56 
69 
70 
73 
74 
75 
76 
78 
80 
82 
83 
84 

26 
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SECTION 111 

VIBRATION TEST 

3.1 g m  HL)S 

3.1.1 Three sets with nine explosive releases i n  each set ,  less 

the alotted nut, shall  be^ subjected t o  a sinusoidal search 

t e s t ,  Sinusoidal sweep vibration, and random vibration, respec-- 

tirely, in accordance with procedure Ia of KSCSTD-l&(D), 

no functional degradation (fai lures)  occur during the sinus- 

oidal search test, the random vibration t e s t  requirements 

specified i n  procedure I, figure 9-2, level A, of KSCSn>-16L(u) 

shall be used. 

If 

3.1.2 For each test, one se t  of nine specimens will be mounted i n  

the t e s t  fbrture 80 that there are three specimens i n  each of 

the three mutually perpendicular axes, 

designed so that detonation of one or more specimens dl1 nct 

affect the reddng speciPsens under tes t .  

The fixture shall be 

3.1.3 SII9USOIML SEARCH TEST 

The fixture, with t h e  first set of nine specimens installed,  

shall be exposed t o  Sirmsoidaldbration dwel lhg  on each cf 

the 1/3-odave bandwidth center frequencies within the fre- 

quency range of 10 t o  2OOO cps as l i s ted  i n  table 3-1. 

each bandwidth center frequency, the acceleration (g) input 

level ahallb increawd t o  the maxbnnn specified i n  table 3-1 

or until h c t i o a a l  degradation.occtars. 

functional degradation, the test shall be continued starting 

llnth the mxt highs& bPndwidth center frequency. 

A t  

In  the event of 

3-1 



Table 3-1. Sinusoidal Search L e ~ d 8  

1/3-octave -width 
Frequencies (cps) 

10 
12.5 
16 
20 
25 
32 
40 
50 
62 
80 
loo 
125 
160 
200 
250 
320 
400 
500 
6% 
800 

lo00 
1250 
1600 
2oOo 

t 8  
(g level P 

1.3 
2.0 
3.4 
5-1 
8.2 
13.0 
21.0 
33.0 
50.0 
50.0 
50.0 
50.0 
50.0 

50.0 
5QiO., 
50.0 
50.0 
50.0 
50.0 
50.0 
50+0 
50.0 
50.0 

50.0 

The second se t  of nhne apecim~ns shall be instal led in the 

t e a t  fixture and the frequenq range shall be 8-d l o w i t h -  

aicalu fror u) t o  2ooo cps and back t o  10 cpa for  a t o t a l  

meep of 15 ainutSs. 1l no functional degradation occurred 

during the sinusoidal aearch t e s t  the input levels shown in 

table 3-2 ahall be wed. If functional degradation wts en- 

countered during the sinusoidal search test, the hm levels 

shall be detaminsd the twJt envelope derived frcm the 

Warmation gabmi frm the sinusoidal search test. 
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Table 3-2. Sinusoidal Sweep Levels 

Frequency (cps) 

10 t o  63 

63 t o  2000 

n 

Displacemnt (DA Inch) Acceleration (g j  

0.25 - 
- 50 

3.105 BbNDCM VlBRATION 

The t h i r d  set of nine specimens shall be exposed for 5 minutes 

Frequency (cps) Slope (db/octave) 

10 t o  100 4-6 

100 t o  lo00 - 

t o  randam vibration at  a PSD level  determined from the  fornula 

given i n  paragraph 9.3.3.2 of KSCSTD-l&(D) using the data 

obtained during the sinusoidal search test. If no functional 

PSD (8/CPS) 

I 
i 

0.5 I 

- 

degradation occurred during the sinusoidal search tes t ,  the 

s p e c h n s  shall be subjected t o  random vibration for 5 &&-s 

at  the input levels sham in table 3-3. The specimens s k l l  

be detonated during the last few seconds of vibration. 

Table 313. Randam Vibration Levels 

lo00 t o  2000 I -6 I -  
3.1.6 A l l  specimens shall be monitored during the tests, and if 

electrical continuity is l o s t  or detonation occurs i n  a spcim. - .  

the time the specinren has been under test shall be recorded. 

I 3-3 



3.1.7 The resistance of each test specbum shall be recorded a f t e r  

the resonant frequency search and the sinusoidal sweep fo r  

comparison with the original values. 

be detonated with a destruct current of 10 amperes. 

current supplied and detonation t ine  shall be recorded. 

The specimens shall then 

Actual 

3.2 TEST PROCEDURE 

3.2.1 The se r i a l  number of each t e s t  specimen was recorded. 

3.2.2 S I N U S O ~ L  SE4RCH 

3.2.2.1 Nine specbns(vithont the slotted nuqwere installed in the 

test fixture so that three specinens were i n  each of the three 

mutually perpendicular axes as shown in figure 3-1. 

3.2.2.2 The specimens were electr ical ly  connected for  internal con- 

t intdty using the monitorhg setup as shown in figure 3-2 

and the equipnent Usted i n  table 3-4. 

3.2.2.3 The vlbration control e q u i p n t  was s e t  t o  vibrate the speci- 

msns a t  the first frequency level  apecflied h table 3-1 

(10 cps). 

specifled in table %land slowly decreased back t o  zero. 

The acceleraneter locations are shown in figure 3-3. 

The g level was slowly increased t o  the 

3.2.2.4 The procedure descrCbea i n  3.2.2.3 was repeated for each 

frequonq 1-1 rpcdfled in t a b h  31. 

3.2.2.5 The actual survey tirra mi8 recorded. 



3.2.2.6 

3.2.2.7 

3.2.2.8 

3.2.3 

3.2.3.1, 

3.2.3.2 

-3.2.3.3 

3 .2.3 .4 

3.2.4 

3.2.4.1 

3 .2.4.2 

3.2.4.3 

A l l  f ix ture  and test specimen resonant frequencies, and t h e  

s t ructural  member in resonance were recorded. 

All t e s t  specimen c r i t i c a l  frequencies were recorded. 

The internal resistance of each specimen was accurately 

measured and recorded. 

SINUSOIDAL SEEP "E3T 

The procedure described in 3.2.2.1and 3.2.2.2 was repeated. 

A t  the rate of 16.5 degrees per minute, the frequency range 

was logarithmically scanned from 10 t o  2000 cps and back t o  

10 cps a t  the input levels shown i n  table  3-2. 

meter locations are shown in figure 3-3. 

The accelero- 

All c r i t i c a l  frequencies were recorded. 

The internal resistance of each specimen was accurately 

xwasured and recorded, 

RANDW VIBRATION 

The procedure described i n  3.2.2.1 and 3.2.2.2 was repeated. 

A fir ing c i r cu i t  (non-timing) was connected tothe specimens as 

shown i n  figure 3-4 u t i l i z ing  the equipment l isted i n  table 3-5. 

Power supply 1 was set t o  provide 10 amperes t o  each specimen. 

The test s p e c k n s  were subjected t o  random vibration f o r  5 min- 

utes a t  the levels given in table  3-3. 

t ions are shown i n  figure 3-3. 

The accelerometer loca- 
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3.2.4.4 During the final seconds of vibration, shorting bar 2 was re- 

moved and two (2) s p e c h n s  were detonated. 

selected i n  turn by snitch 5 and detnnated by the closing of 

d t c h  3. 

Each specimen was 

3.2.4-5 A f t e r  the vibration test was canpleted, the remaining Seven (7) 

specimens were detonated i n  the t e s t  f ixture using the pro- 

cedure detailed I n  3.2.4.4. 

302.5 OPmTION BY DETONATION 

3.2.5.1 The squlpnent shown in figure 3-5 and l i s ted  in table 3-6 

was used t o  detonate and t i ne  the eighteen (18) specimens 

f r o m  the simusoidal search a d  sweep tests. 

3.2.5.2 With d t c h  1 open, variable res is tor  2 was connected t o  the 

fir- circui t  and addusted t o  equal the resistance of the 

expl08i~e release . 
3.2.5.3 DC pmmr supply 4 was turned on. 

3 02.5 -4 Knife switch 1 was closed and BC povrer supply 4 was adjusted 

t o  indicate 10 ampere8 on craPster 5. The voltage registered 

on roltmtter 6 -8 noted. 

3.2.5.5 Knife M t c h  lwaa'opened, variable res i s tor  2 was disconnected, 

and shorthg bar 7 was placed in podtion. TiJdW po-r mpply 

8 lm8 conwcted t o  counter 9 ami bre* 10 the sped-  

m n  (Without the slotted nut). Explodve device 3 -8 connect- 

ed t o  the firing circuit. 



3.2.5.6 

3.2.5.7 

3.2.5.8 

3 03 

3.301 

3.3.2 

3.3.3 

3.3.4 

Shorting bar 7 was removed and switch 1 was closed t o  i n i -  

tiate detonation and start counter 9. 

NOTE: Counter 9 was stopped autamatically by rupture of 

breakwire 10. 

The s p e c h n  was monitored for proper release. 

The time regiatered on counter 9 was recorded. 

All test specimens withstood the sinusoidal search, sinu- 

soidal sweep and randan vibration environments without loss 

of internal continuity o r  premature detonation. 

The two (2) specimens detonated during t h e  f inal  seconds of 

rand- vibration (step 3.2.4.4) operated sat isfactor i ly .  

NOTE: 

react t o  the shock load on the exciter table caused by t h e  de- 

tonation of the speciPscns and was mauentarily out of control 

u h t i l  the system stabilized. After the first two (2) speci- 

3118118 had been detonated under vibration, it became apparent 

that there wa8 real danger of damage t o  the equipnent under 

these conditiom. Therefore the remaining seven (7) speci- 

mn8 mre detonated after the vibration test was completed. 

The vibration control e q u i p n t  could not immediatel.. 

The seven (7) specimens detonated in the test  fixture a f t e r  

the rand- vibration (step 3.2.4.4) operated sat isfactar i ly .  

The serial numbera a d  i n i t i a l  internal resistances 86 the 
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3.3.5 

3.3.6 

3.4 

3.401 

specimens subjected t o  rdam rlbration are fisted in 

table 3-7. 

The serial numbers, hternal resistances after t e s t ,  and de- 

tonation t b s  far the specbms  sub3ected t o  the sinusoidal 

search vibration are listed in table 3-8. 

The serial numbers, internal resistances after t e s t  and de- 

tonation t h s  for the s p e c h n s  subjected t o  the sinusoidal 

sweep vibration are fisted in table 3-9. 

'ZEST IYTA 

b t a  recorded during the Sinusoidal search t e s t  are presented 

in table 3-8. 

Data recorded during the sinusoidal sweep test are presented 

in table 3-9 and fl- 3-6. 

Data recorded during the random vibration t e s t  are presented 

i n  table 3-7 and figure 37. 
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Figure 37. Accelerometer Recordings - Random Vibration Test(1 of 3) 
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Table 3-4. Vibration Test EQuipnt List 

Item Item Manufacturer P a r t  Serial Remarks 
No. Bo. No. 

1. Explosive ~eleaee E* I* h ~ n t  X-696 - 9 Specimens 

To support 3 SpechnrI 
in each of 3 major 
a d 8  

- 2. Ted Fixture CCSD sl! Ibe 
101, 

Vibration HB Electronics - 189 Hodel CU6 
3. Exciter 

W e 1  
64-377 Tm 040-5 Perkins - 

'ower Electronics 4. 

Model 4621 
(9 each') DC AmpUfler Endevco Corp. - - 5.  

6. 0 scillogrsph Ele c trodynaadcs - 

7. Resistor Ohmlte lor( 

Consolidated Model 
6382 5-124 

Corp. I 

- Current limiter 

3-20 



Table 3-5. F'iring Circuit (#on-Tlming)Equipwnt List 

Item 
No . 
I 

1, 

2. 

3. 

4. 

5 .  

1- 

Dc Power 
SUPPU 

Shorting 

)Iode1 
Part Serial 
No . NO . 

Xanufacturer 

WnA LA- A10281 
om 

1 
CCSD - - 

I I I 

1 I I - 
Total  9 Test Specimens 

Spechen tielector Switch 
4 

Remarks 

To provide 10 amps to each 
of 9 specimens 



Table 3-6. Operation by Detonation Equipmt List 

I Item 
No. 

Item Remarks 

1 Knife Switch 
I 

- I -  Ohmite 
Equal  t o  resistance 0: 

explosive release X-6'  2 

3 Explosive Release 

4 DC Power Supply 

5 Amrmetcr 

- E.I. Du Pont de Nexnours i696 

1~100- A10281 
03m Lambda 

We st on 931 

Shpson 260 - 
- 

Test Spechns  

28 -vDC 

1 6 I Voltmeter 0- t o  30- volt 
20 K OHM/VOLT 

CCSD - 
m 040-5 
B. T. 018980 8 DC Power Supply Perkin 

CWC 726-B B. T. 017543 9 Counter 

10 Be ldin Breakwire 

Resistor (R3) Ohmite 1 - 1  - 11 

3-22 



Table 3-7. Brrndcm Vibration Test Data 

1 3 4  I .w 

3PECIMEN 

5 mins 

5 stins I 







SECTION IV 

HIGH TEMPERATURE TEST 

4.1.1 ExpIOSIlE CHARGE TEST 

4.1. 1.1 S i x  explosive releases with the open end of the slotted nut 

closed by a threaded plug shall be subjected tothe following 

temperatures for 1 hour at each temperature level: 

1. 175 (i 31.F 

2. 200 ( 2  3)'F 

3. 225 (5 31.F 

4. 2%) ( 2  3 ) O F  

The maxhum temperature change rate shall be 1°F per minute. 

4.1.1.2 Each test specimen shall be continuously monitored, and i n  the 

event that electr 'ical continuity is l o s t  or detonation occurs 

in a specimen, the t h  the s p e c h n  has been under t e s t  shall 

be recorded. 

4.1.1.3 No specimen shal l  be removed Prom the temperature chamber u n t i l  

campletion of the tests or u n t i l  a l l  specimens have detonated, 

whichever occurs first. 

4.1.2 OPERATION BY DETONITION 

All explosive releases reraining operative after the tests shall 

be detonated with a destruct current of 10 amps, the destruct 

current voltage and the elapsed time t o  detonation sha l l  be re- 

corded. 

4-1 



4.1.3 PIASPIC PARTS "I 

4.1.3.1 Six expended explosive releases fram the vibration test  

(section 111) shall be subJected t o  the folbwing temperatures 

for  1 hour at each temperature level: 

1. 175 ( 2  31.F 

2. 200 (23)'P 

3. 225 ( 2  31.p 

4. 250 (i 31.P 

4.1.3.2 

4.2 

4.2.1 

4.2.1.1 

4.2.1.2 

4.2.1.3 

The apecbens shall be v i s u a l l y  monitored throughout the t e s t  

and the behavior of the plast ic  parts shall be recorded. 

TEST PROCEDURE 

ExpLosIVE CHBBGZ TEST 

Six explosive releases ( se r i a l  numbers 19, 26, 27, 42, 48 and 

50) were selected as t ea t  spechns ,  and a threaded plug was 

installed in to  the open end of each s lot ted nut. 

The spechens -re e lec t r ica l ly  connected fo r  internal  resist- 

ance monitoring as shown i n  figure 4-1 u t i l i z ing  the equipnent 

l is ted in table 4-1. 

A breakwlre was instal led a r d  the slotted nut of each speci- 

men and e l e c t r i c a l 4  conrrected for continuous continuity monitor- 

ing as a h m  in fm 4-1 util i-  the e q u i p n t  listed in 

table 4-1. 
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4.2.1.4 

4.2-1.5 

4.2.1.6 

4.2.1.7 

4.2.1.8 

4.2.1.9 

4.2.1.10 

4.2.1.11 

4.2.1.15 

The specimens were placed in the e lec t r ic  furnace l i s ted  i n  

table 4-1. 

The temperature was increased in the furnace t o  175.F a t  a 

mximm rate of 1'F per &Ute. 

The temperature was maintained a t  175.F (2 30 F) for  1 hour. 

The temperature was increased i n  the furnace t o  200.F a t  a 

maximum rate of 1'F per minute. 

The temperature was Baintained a t  W ' F  ( 2  3°F) for  1 hour. 

The temperature was increased in the furnace t o  225OF a t  a 

maxhm rate of 1'F per minute. 

The temperature was maintained at 2 2 5 O F ( ?  3 O F )  for  1 hour, 

The temperature was increased in the  furnace t o  250°F a t  a 

PaxiPIllpL rate of 1'F per minute. 

The temperature was maintained a t  25O0F(? 3 O F )  for 1 hour. 

The temperature in the furnace was allowed t o  decrease t o  

room temperature. 

Any loss of electr ical  continuity or detonation of specimens 

during the test was recorded. 

Tho 

discrepanciea -re recorded. 

test spechens uere VlsuaUy inspected and a l l  
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4.2.2 

4.2.2.1 

4.2.2.2 

4.2.2.3 

4.2.3 

4.2.3.1 

4.2.3.2 

4 2 3 3 

OF%RATION BY RETONATION 

Each speclmn rePaaining operative after the high temperature 

t e s t  -8 detonatkd In the set up using the procedure detailed 

in 3.2.5. The breakwire was placed around the slotted nut. 

All specimens were removed fraa the set up and photographed. 

Each b p e c h n  mining inoperative after the b1t Was 

detonated using the procedure detailed i n  3.2.5. 

NOTE: 

plosive charges i n  these s p e c h n s  t o  p e d t  detonation. 

Special e lec t r ica l  connections -re made t o  the ex- 

PLASTIC PARTS TEST 

S i x  ( 6 )  of the expamiad explosive &Leases wed in the randm 

vibration t e s t  (serial numbers 3, 9, 18, 36, 40 and 74) 

were selected a1 test s p e c h a s .  

The t e s t  s p e c b n s  were placed in the temperature controlled 

t e s t  furnace l i s t ed  in table 4-2 as ahown h Figure 4-2. 

The temperature was increased In the furnace t o  175°F ( 2  3 O P )  

snd maintained far o m  (1) hour 'psing the e q u l p n t  l i s ted  in 

tabla 4-2. 

The temperature -1 increamd in the furnace t o  200°F (i 3*F), 
and raintained for one (1) hour. 



4.2.3.6 

402.307 

4.2.3.8 

4.2.3.9 

4.2.3 . 10 

4.3 

4.301 

4.3.1.1 

4.3.1.2 

S p e c h n  llfPPber 74 was removed and inspected. 

The temperature was increased i n  the furnace t o  225°F ( 2  3"F), 

and maintained for one (1) hour. 

Specimen number 36 was removed and inspected. 

The temperature was increased in the furnace t o  250°F ( 2  3°F) 
and maintained for one (1) hoar. 

The t e s t  furnace was turned off and allowed t o  cool t o  room 

temperature . 
The remaining three (3) specimens were remmed and inspected. 

On ccllppletion of t e s t  a l l  speciPrens were photographed. 

Throughout the test the specimens were observed, and deforma- 

t i on  of the insulated plastic parts were recorded. 

TEST RESULTS 

EXPIDSIVE CH4RGE TEST 

No specimens detonated during the test. 

During the 60 minute soak a t  250.F (step 4.2.1.12), internal 

continuity was los t  in spewhens 26, 50 and 48 (see figure 4-3) . 
Specimens 19, 27ad  42 remained operative a f t e r  the test. 

V i s u a l  inspection of specimens 19, 27 and 42 a f t e r  the t e s t  re- 

vealed that the plastic bodies of the spec-ns had been severely 

doforred during the high temperature cycle. 
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4.3.1.5 Spec-ns 26, 48 ud 50 remim?d inoperatire a f t e r  the tes t .  

Visual inapection of thew specimens revealed that the plast ic  

bodie8 had been sewrel~ deformd during the high temperature 

q c h ,  causing a tarmiaal post t o  f a l l  away from a leg wire i n  

each specimen as shown in flgure 4-4. 

L 

4.302 WBIUTION BY DLPN)M?IOI 

4.3.2.1 All specirsns detonated satisfactorily.  

4.3.2.2 Internal resistance after t e s t  and detonation times for speci- 

lbns 19, 27 and 4.2 (skp 4.2.2.1) are l i s ted  in table 4-3. 

,4*3*2*3 Detonation t h o  for speciacns 26, 48 and 50 (step 4.2.2;3) 

are Usted i n  table 4-3. 

4.3.2.4 A photograph of s p e c h n s  19, 27 and 42 after detonation is 

presented in flgure 4-5. 

4.3.3 PIASTIC PUTS TEST 

4.3-3.1 Durhg the 175.F soak (step 4.2.3.3), spechen namber 3 ms- 

h b e d  no defamation to the plast ic  body or t o  the protective 

plastic tubing on the leg Wires. 

4.3-3.2 h r b g  the 200.F soak (ekp 4.2.3.5), s p e c h n  nrrbcr 74 sus- 

toinsd no deformtion t o  the plast ic  body or t o  the protective 

ph8tiC tub- of &e leg *em, but the plast ic  bodJ was pliant 

a t  temperature. 



4.3.3.4 

4.4.2 

6.4.2.1 

4.4.3 

4.403.1 

During the 225°F soak (step 4.2.3.7) specixmn number 36 sus- 

tained al ight  deformation t o  the plast ic  body. NO detonation 

t o  the protective plast ic  tubing of the leg wires occurred. 

During the 250°F temperature soak (s tep 4.2.3.91, specimen 

numbers 9, 18 and 40 exprienced complete deformation t o  the 

p las t ic  b*. 

of the leg  wires occurred. 

No deformation t o  the protective plast ic  tubing 

A photograph of all the specimens after the test is presented 

i n  figure 4-6. 

TEST MTA 

EXPUSIVE CHBRGE TEST 

A sumnary of the explosive charge test  data is presented i n  

taUe 4-3. 

OPERATION BY DETONATION 

A sumary of the operation by detonation tes t  data i s  presented 

in table 4-3. 

PLASTIC PARTS TEST 

A surmary of the plast ic  parts tes t  data is  presented i n  talle 4-4. 
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Specimen No. 27 &2 26 

Figure 4-3. High Temperature Ekplosive charge Test*&ntinuitY Hodtoring 
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Table 4-1. High Temperature Explosive Charge Teat Equipment List 

ITEN, 
NO. ITEM MANUFACPURER 

P0WE;R SUPPLY 

2 I REsIspaR I o€IKf!rE 

3 AbiPLIFrn I ENDEVCO I mP: 
r I CONSOLIDATED 

4 o&$cILLoGRApH XLECTRO- 

I 5  PO’rn” SUPPLY 1 MBDA 

1 7  

8 
EtECTIiIC 
FURIUCE 

CRm - I HEID3Y co. 

PART SERIAL 
NO. REMAXKS NO. 

MODEL - 64-377 mR 040-5 

CURRENT 
1OK I -  LlXlTER 

I MODEL k621 - I ( 6  Each) 
I 
MODEL 

6382 5-124 

- NASA E.T. - I I 010461 



Table 4-29 High Temperature Plastic P a r t s  Test Equipnent List 

lTEM MAMIFACTURE22 

EtECTRIC CONRAD 
FURNACE MFG. CO. 

No. I 

NASA B.T.’NO. 
019462 ! 

I - NASA B.T. NO. 
019462- 1 
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SECTION V 

TEWEZUTURE SHOCK TEST 

5.1 

5.1.1 

5.1.2 

5.1.3 

501.4 

5.1.5 

5.2 

5.2.1 

5.2.2 

TEST m u m s  

Three explosive releases, with the open ends of the s lot ted 

nuts closed by threaded plugs, shall be subjected t o  a tempera- 

ture of 1000.F for 1 minute. 

The test specimens shall be continuously monitored throughout 

the test, and i n  the event t h a t  e lec t r ica l  continuity i s  

or detonation occurs h a  specimen, the time t h e  specimen has 

been under test shall be recorded. 

l o s t  

No specimen shall be removed from the test setup un t i l  cdm- 

pletion of the tests or u n t i l  a l l  specimens have detonated, 

whichever occurs first. 

A l l  specimens remaining operative a f t e r  t h i s  t e s t  shall be 

detonated with destruct current of 10 amperes. 

The actual destruct current supplied and the elapsed time 

t o  detonation shall be recorded. 

TEST PROCEDURE 

Three (3) explosivs releases (serial numbers 6, 16 and 38) 

were selected as test  specimens and a threaded plug was in- 

s ta l led  in to  the  open end of each slotted nut. 

The specimens were e lec t r ica l ly  connected for  internal  resisb- 

ance modtoring as Shawn in figure 5-1 ut i l iz ing  the equip 

mnt U s w u  m table  5-1. 
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502.3 

5.2.4 

5.2.5 

5.2.6 

5.2.7 

5.2.8 

5.2.9 

5.2.10 

5.2. U 

5.2.12 

A breahrlre -8 instal led a r d  the slotted nut of each speci- 

mm and electr icaUy connected for continuous continuity moni- 

to- as Shawn in f m  5-1 utilizing the e q u i p n t  sham in 

h b l e  5-1. 

The three (3) r p e c h m  were suspexded a b m  the door of the 

ibraace l i s t e d  In  tabla 5-1. The tert set up is shown in 

figPre 5-2. 

The furnace was ad3usted t o  mbtain a set point temperature 

of 1000.F. 

When the temperature had stabil lzed at 1000OF, the specimens 

-re lowered in to  the furnace. 

The s p e c h n s  were removed f i o r p  the furnace after one (1) minute. 

Apq loss of continuity or detonation of specimna during the 

b S t  WSLI reCOrdOd. 

All diacrepsncies ~lbm recorded. 

Each r p c h a  that did not dotonate during the temperature shock 

t o s t  was detonated using the procedure detailed in 3.2.5. 

m: 
plod- char@. In  them specirsns t o  p e d t  detonation. 

Special ehctrical connecticma were d e  t o  the ex- 
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5.302 

TEST RESULTS 

Dense smoke appeared from the furnace as soon as the speci- 

mens were placed inside. 

Throughout the tes t ,h te rmi t tan t  loss of continuity was re- 

corded A.om spechens 6 and 38 as shown i n  figure 5-3. 

5.3.3 None of the s p e c h n s  detonated during the test. 

5.3.4 The plast ic  bodies of a l l  test specimens were on f i r e  when 

the specimens were removed fram the furnace. 

5.3.5 The behavim of the specimens a f t e r  the test was completed 

is described in t h e  following paragraphs. 

5.3.5.1 . The plast ic  bodies of the speciBlans continued tiurning after 

the test was completed. 

5 .3.5.3 

5.3.5.2 The plast ic  bodies of a l l  specimens were destroyed by the 

f i r e  and the leg wire terminal posts f e l l  fram a l l  specimens. 

SpeciPlen No, 16 exploded while on fire,  three (3) minutes 

after the ccmpletion of the test. 

modtoring record is presented i n  figure 5-4. 

The post-test breakwire 

5.3.5.4 

5.3.6 

The axplosion of s p e c h n  No, 16 d h g u i s h e d  the f i r e  of a l l  

specimens. 

The detonation times of s p e c h n  ntabers 6 and 38 (step 5.2.ll) 

are listed in table 5-2. 
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5.3.7 A fiotograph of the specirSn8 after tes t  is pretsented in 

figure 5-5. 

5.4 TEST DATA 

5.4.1 A sumary of the temperature shock t e s t  data is presented in 

t a b h  5-2. 
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p4sure 5-2. Temperature Shock Test Setup 
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SPECIMEN NO. 6 16 38 

Figure 5-3,Temperature Shock Test Continuity Honitoring Recording 
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SPBCIMEN No. 
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Figure 934 ,Temperature Shock Test - PosbTest Breakwire Monitoring Record 
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Table 5-1. Temperature Shock Test QuiFrpent List 

PART 
No. 

- 
lOK 

SERIAL 
NO. 

64-377 

I 2 I BESISTOR 

No. 
ITEM rrEM 

I D.C. 
3 lllipLIFIER 

MANUPACTURER 

4 I 0SCILUX;FLAPH 

5 

6 

E W C O  
CQRP . 
CONSOLIDATED 
EIECTRO- 

DphIAMI(=s 

m m  smu J.AKBnA 

TECHNI-RITE 
EVENT RECmm ELEXTFtONICS 

INCORP. 

CURRENT 
LnfITEt 

MODEL 4621 
(6 EACH) 

NASA B.T. 
010461 

3910 'MATTS 

115 VOLTS 
60 CYCLES 

J I -  
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